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(57) While a power supply line from a main power 
section to a light- emitting section in a xenon flash lamp 
is provided with a diode in order to prevent a current 
from flowing into the main power section, there has been 
a problem that the diode generates heat due to a large 



current passing therethrough upon power supply at the 
time of light emission andbreaks. When diodes are con- 
nected In parallel, the large current can be dispersed, 
whereby the diodes can be restrained from raising tern- 
perature in excess. 
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Description 
Technical Field 

[0001] The present invention relates to a xenon flash 5 
light source apparatus, a socket for a xenon flash light 
source apparatus, and a rectifier apparatus. 

Background Art 

[0002] Xenon flash light source apparatus have con- 
ventionally been utilized as a light source for spectral 
analyzing devices, light emission analyzing devices, 
and the like, and for strobe light sources or high-quality 
image processing light sources. 

[0003] A xenon flash light source apparatus compris- 
es a light-emitting section constituted by a lamp and a 
power supply circuit, a trigger power section, a cover for 
covering the trigger power section, and a main power 
section. The lamp is provided with a cathode and an an- 
ode which oppose each other. A trigger probe is dis- 
posed between the cathode and anode. A sparker is dis- 
posed near the cathode. 

[0004] When a trigger voltage pulse is applied to the 
trigger probe and sparker from the main power supply 
while in a state where a predetermined voltage is ap- 
plied between the cathode and anode from the main 
power a discharge occurs in the trigger probe, along 
which a main discharge of arc occurs between the cath- 
ode and anode. If the trigger voltage pulse flows into the 
main power section upon light emission, the lamp may 
fail to emit light correctly or may suffer abreakdown. For 
preventing this from happening, a diode is connected to 
the circuit between the main power section and the light- 
emitting section. 

Disclosure of the Invention 

[0005] Since a large current of 400 A flows through 
the power supply line from the main power section to 
the lamp of the xenon flash light source apparatus in 
order to make the lamp emit light, however, the diode 
generates heat, thereby raising temperature. Namely, a 
metal material connected to a semiconductor material 
is also used in the diode as its constituent. When the 
current flowing through the diode is small, the heat gen- 
eration due to the resistance of the metal material is very 
low if any, so that it is negligible. In the case where a 
current as large as 400 A flows, however, the resistance 
value cannot be neglected, whereby heat is generated. 
[0006] Since the resistance value of the metal mate- 
rial is further raised by the heat generation, the temper- 
ature rises further more, whereby the temperature of the 
whole diode (package) rises, and the permissible 
amount of current in the diode decreases. Since the di- 
ode provided in the power supply line is accommodated 
in a small-size socket, the cooling of the heated diode 
is not easy, whereby the heat generated by the diode 



may cause other circuit components accommodated 
within the socket to break. When the xenon flash light 
source apparatus is used continuously, the diode itself 
may break. 

[0007] Therefore, it is an object of the present inven- 
tion to provide a xenon flash light source apparatus and 
a socket for a xenon flash light source apparatus which 
are configured so as to suppress the temperature rise 
caused by the heat generated by the diode. 
[0008] The xenon flash light source apparatus in ac- 
cordance with the present invention comprises a light- 
emitting section in which an anode, a cathode, and a 
trigger probe are incorporated within a container filled 
with xenon gas; a main power section for applying a volt- 
age to the anode and the cathode; a trigger power sec- 
tion for applying a trigger voltage for controlling a light 
emission timing to thetrigger probe; and a rectifier circuit 
connected to a power supply line between the main 
power section and the light-emitting section such that a 
current flows from the main power section to the light- 
emitting section in a forward direction; wherein the rec- 
tifier circuit is constituted by at least two diodes connect- 
ed in parallel. 

[0009] In the case where diodes are used in parallel 
as such, due to differences in characteristics of the di- 
odes, the current flows through one of the diodes at the 
point of time when the current starts flowing. This diode 
generates heat as the current flows therethrough, there- 
by enhancing its resistance. If the resistance becomes 
identical to or greater than the resistance value of an- 
other diode, the current will flow through the latter diode 
as well. When a large amount of current flows through 
the diodes connected in parallel as in the present inven- 
tion, the resistance value of diodes changes greatly due 
to the heat generation, whereby the amount of current 
is automatically adjusted between the diodes connected 
in parallel, so that the current is dispersed into the indi- 
vidual diodes. 

[0010] The xenon flash light source apparatus may be 
characterized in that, in at least one of parallel lines pro- 
vided with the diodes, at least two diodes are connected 
in series. When diodes are connected in series as such, 
the voltage applied per diode can be lowered. 
[0011] The socket for a xenon flash light source in ac- 
cordance with the present invention is used as being at- 
tached to a lamp incorporating an anode, a cathode, and 
a trigger probe within a container filled with xenon gas 
and including therein a power supply circuit for applying 
a voltage supplied from a main power section and a trig- 
ger power section to the lamp; wherein the power supply 
circuit is connected to a first terminal portion electrically 
connected to the anode, the cathode, and the trigger 
probe, a second terminal portion electrically connected 
to the main power section, and a third terminal portion 
electrically connected to the trigger power section, and 
has a rectifiercircuit connected to a power supply line 
between the second terminal portion and the first termi- 
nal portion such that a current flows from the second 
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terminal portion to the first terminal portion in a forward 
direction, the rectifier circuit being constituted by at least 
two diodes connected in parallel. When the rectifier cir- 
cuit is constituted by diodes used in parallel, the current 
flowing through the rectifier circuit can easily be dis- 
persed. Also, since the diodes can be restrained from 
generating heat, the rectifier circuit can be accommo- 
dated within the socket. 

[0012] The socket for a xenon flash light source ap- 
paratus may be characterized in that, in at least one of 
parallel lines provided with the diodes, at least two di- 
odes may be connected in series. When diodes are con- 
nected in series as such, the voltage applied per diode 
can be lowered. 

Brief Description of the Drawings 
[0013] 

Fig. 1 is a diagram showing the configuration of a 
power circuit of the xenon flash light source appa- 
ratus in accordance with an embodiment; 
Fig. 2 is a plan view of a lamp seen from the light 
projection window side; 

Fig. 3 is a view showing the rectifier circuit in ac- 
cordance with the embodiment; and 
Fig. 4 is an exploded perspective view of the light- 
emitting section of the xenon flash light source ap- 
paratus. 

Best Modes for Carrying Out the Invention 

[0014] A preferred embodiment of the xenon flash 
lamp in accordance with the present invention will be 
explained with reference to the drawings. In the expla- 
nation of the drawings, constituents identical to each 
other will be referred to with numerals or letters identical 
to each other without repeating their overlapping de- 
scriptions. 

[0015] Fig. 1 is a diagram showing the circuit config- 
uration of the power supply of a xenon flash light source 
apparatus. The xenon flash light source apparatus is 
constituted by a light-emitting section 3 having an anode 
39 and a cathode 33; a main power section 5 for apply- 
ing a voltage to the anode 39 and cathode 33 within the 
light-emitting section 3; and a trigger power section 1 
for applying a trigger voltage for controlling the light 
emission timing to trigger probes 35, 37; whereas the 
individual parts are connected to each other by input/ 
output terminals. The light-emitting section 3 is consti- 
tuted by a lamp 101 and a power supply circuit 102. 
[0016] The trigger power section 1 will now be ex- 
plained. The trigger power section 1 incorporates there- 
in a trigger power 13 for applying the trigger voltage. A 
resistor 15 and a trigger capacitor 1 7 are connected in 
series between the V terminal of the trigger power 13 
and an output terminal 21 connected to the light-emitting 
section 3. The junction between the resistor 1 5 and trig- 



ger capacitor 1 7 and the "-" terminal of the trigger power 
13 are connected to each other by way of a thyristor 1 9 
which functions as a switch according to the trigger sig- 
nal fed from an input terminal 11 . 

s [0017] The main power section 5 will now be ex- 
plained. A resistor 55 is connected between the "+" ter- 
minal of a main discharge power 51 for applying a volt- 
age to the anode 39 and cathode 33 of the light-emitting 
section 3 and an output terminal 59 connected to the 

10 light-emitting section 3, whereas the "- M terminal of the 
main discharge power 51 is grounded and acts as an 
input terminal 61 connected to the light-emitting section 
3. A main capacitor 53 is connected between the junc- 
tion between the resistor 55 and output terminal 59 and 

*s the main discharge power 51 . Here, the main capacitor 
53 is provided for supplying a large amount of current 
to the light-emitting section 3 instantaneously. 
[0018] The light-emitting section 3 will now be ex- 
plained with reference to Figs. 1 and 2. First, the outline 

20 of the lamp 101 will be explained with reference to Fig. 
2. Fig. 2 is a view of the lamp 1 01 as seen from the side 
of a light projection window 1 00. The anode 39 and the 
cathode 33 are disposed so as to oppose each other 
with a predetermined gap therebetween, whereas the 

25 trigger probes 37 and 35 are provided therebetween. Al- 
so, asparker31 is disposed near the cathode 33. Here, 
the trigger probes 35 and 37 are electrodes for a pre- 
liminary discharge which functions to generate a main 
discharge of the xenon flash lamp stably and easily. 

30 whereas the sparker 31 is an electrode which functions 
to stably generate a discharge of the xenon flash lamp 
each time. 

[0019] Though two trigger probes are provided in this 
embodiment, the number of trigger probes varies de- 
35 pending on the electrode gap between the anode 39 and 
the cathode 33. For example, one trigger probe and five 
trigger probes are provided when the electrode gap is 
1 .5 mm and 8 mm, respectively. 

[0020] Referring to Fig. 1 again, the circuit configura- 
te? tion of the light-emitting section 3 will be explained. 
Atrigger transformer 30 for amplifying the voltage from 
the trigger power section 1 is formed by opposing coils 
47 and 45 connected between the input terminal 22 and 
the output terminal 26. The input terminal 22 is connect- 
45 ed to the output terminal 21 of the trigger power section 
1 , whereas the output terminal 26 is connected to the 
input terminal 25 of the trigger power section 1 . One end 
of the coil 45 is connected to capacitors 43a to 43d. The 
capacitor 43a is connected to an input terminal 60 which 
so js connected to the anode 39 and main power section 
5. The capacitor 43b is connected to the trigger probe 
37. The capacitor 43c is connected to the trigger probe 
35. The capacitor 43d is connected to the sparker 31 . 
The anode 39 and the trigger probe 37 are connected 
55 to each other by a resistor 41a. The trigger probes 37 
and 35 are connected to each other by a resistor 41 b. 
The trigger probe 35 and the sparker 31 are connected 
to each other by resistors 41 c and 41 d. The junction be- 
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tween the resistors 41 c and 41 d is con nected to the oth- 
er end of the coil 45. 

[0021] A rectifier circuit 49, which is a characteristic 
feature of this embodiment, is disposed between the in- 
put terminal 60 and the anode 39. The rectifier circuit 49 
is connected such that the current flowing from the main 
power section 5 to the light-emitting section 3 is in the 
forward direction. The rectifier circuit 49 is constituted 
by four diodes 49a to 49d. The diodes 49a and 49b are 
connected in series, whereas the diodes 49c and 49d 
are connected in series. A circuit having the diodes 49a 
and 49b and a circuit having the diodes 49c and 49d are 
connected in parallel. 

[0022] With reference to Figs. 3 and 4. the rectifier cir- 
cuit 49, which is a characteristic feature of this embod- 
iment, will be explained. Fig. 3 is a view showing the 
rectifier circuit 49 in this embodiment, whereas Fig. 4 is 
an exploded perspective view of the light-emitting sec- 
tion 3 in the xenon flash light source apparatus. As 
shown in Fig. 3, the rectifier circuit 49 is constituted by 
the diodes 49a to 49d connected by soldering. Though 
the use of a single diode tolerant of a large current may 
be considered, such a diode is expensive. A configura- 
tion such as that of this embodiment can easily prevent 
diodes from generating heat, thus achieving the object 
of the present invention. Since the rectifier circuit 49 is 
configured so as to suppress the heat generated by the 
current, it can be accommodated within a socket 1 05 
constituted by a lamp connection terminal portion 1 04 
and a cover 103 as shown in Fig. 4. The rectifier circuit 
49 and the socket 105 constitute a rectifier apparatus. 
In this rectifier apparatus, the rectifier circuit 49 compris- 
ing the first and second diodes 49a, 49c (49b, 49d) ar- 
ranged physically close to each other (within 2 cm) and 
connected in parallel are accommodated within the 
socket 1 05. The respective current-voltage characteris- 
tics of the first and second diodes 49a, 49c slightly differ 
from each other due to their individual differences. 
[0023] Operations of the xenon flash lamp in this em- 
bodiment will now be explained. First, the main power 
51 applies a predetermined voltage to the anode 39 and 
cathode 33, and charges the main capacitor 53. When 
a trigger signal is fed into the trigger power section 1 
from the terminal 1 1 , on the other hand, the thyristor 1 9 
is turned ON, whereby the electric charge accumulated 
in the trigger capacitor 17 is outputted. As a conse- 
quence, a pulse voltage of 1 00 to 300 V is applied to the 
coil 47 of the trigger transformer 30 in the light-emitting 
section 3. Subsequently, the pulse voltage is amplified 
by the trigger transformer 30, so that the coil 45 gener- 
ates a pulse voltage of 5 to 7 kV, which is applied to the 
sparker 31 , trigger probes 35, 37, and anode 39 within 
the lamp 1 01 . At this time, the rectifier circuit 49 can pre- 
vent the pulse current from flowing toward the main pow- 
er section 5. 

[0024] The discharging phenomenon in the lamp will 
now be explained. First, a preliminary discharge of the 
sparker 31 occurs, and then a preliminary discharge be- 



tween the cathode 33 and the trigger probe 35, and a 
preliminary discharge between the trigger probes 35 
and 37 occur in succession, thereby forming a prelimi- 
nary discharge path. Immediately thereafter, a main dis- 

s charge between the anode 39 and cathode 33 occurs 
along the preliminary discharge path, thereby generat- 
ing arc light emission. When the discharge between the 
anode 39 and cathode 33 occurs, the electric charge 
accumulated in the main capacitor 53 is outputted to- 

10 gether with the current caused by the main power 51 , 
whereby the current passing through the rectifier circuit 
49 flows from the main capacitor 53 toward the anode 
39. 

[0025] In the xenon flash lamp, the current flowing 

*5 from the main power section 5 to the light-emitting sec- 
tion 3 has a large amount, so that the rectifier circuit 49 
is likely to generate heat, thereby raising the tempera- 
ture of the rectifier circuit 49. When the diodes 49a to 
49d are used in parallel as the rectifier circuit 49 as in 

20 this embodiment, due to differences in their character- 
istics, a current flows through one of the circuits at the 
time when the current starts flowing. For example, when 
the current flows through the circuit having the diodes 
49a and 49b and generates heat such that the internal 

25 resistance of the diodes increases to a value identical 
to or higher than the resistance of the circuit having the 
diodes 49c and 49d, the current also flows through the 
circuit having the diodes 49c and 49d, thereby sup- 
pressing the amount of current in the circuit having the 

30 diodes 49a and 49b. 

[0026] In the case where a large amount of current 
flows through diodes connected in parallel as in this em- 
bodiment, the resistance value of diodes greatly chang- 
es due to their heat generation, so that the amount of 

35 current is automatically adjusted between the diodes 
connected in parallel, whereby the current is dispersed 
into the individual diodes. Therefore, the current does 
not flow through one circuit alone in a concentrated 
manner and raise the temperature of diodes constituting 

40 the circuit, whereby the rectifier circuit can be prevented 
from breaking due to the heat generation. 
[0027] Though two diodes are connected in series in 
each of parallel lines in this embodiment, one diode may 
be used in each of the parallel lines. 

45 [0028] Though an embodiment of the xenon flash light 
source apparatus in accordance with the present inven- 
tion is explained in detail in the foregoing, the present 
invention is not restricted to the above-mentioned em- 
bodiment. For example, diodes connected to the power 

50 supply line may also be provided in three or more par- 
allel lines instead of two parallel lines. 
[0029] in the present invention, the rectifier circuit is 
connected to the power supply line from the main power 
section in order to prevent the pulse voltage for control- 

55 ling the light emission timing from being applied to the 
main power section. Since the rectifier circuit is consti- 
tuted such that diodes are connected in parallel, the cur- 
rent flowing through the power supply line from the main 
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power section to the light-emitting section can be dis- 
persed into the individual diodes connected in parallel 
whereby the diodes can be restrained from generating 
heat and raising temperature. As a consequence, the 
diodes can be prevented from breaking due to the heat 
generation. 

[0030] The xenon flash light source apparatus 
equipped with the above-mentioned xenon flash lamp 
can be utilized in light sources for spectral analysis, light 
emission analysis, and the like, strobe light sources, 
high-quality image processing light sources, or the like. 

Industrial Applicability 

[0031] The present invention can be utilized in a xe- 
non flash light source apparatus, a socket for a xenon 
flash light source apparatus, and a rectifier apparatus. 



Claims 

1. A xenon flash light source apparatus comprising a 
light-emitting section having a lamp in which an an- 
ode, a cathode, and a trigger probe are incorporat- 
ed within a container filled with xenon gas; a main 
power section for applying a voltage to said anode 
and said cathode; a trigger power section for apply- 
ing a trigger voltage for controlling a light emission 
timing to said trigger probe; and a rectifier circuit 
connected to a power supply line between said 
main power section and said lamp such that a cur- 
rent flows from said main powersectiontosaid light- 
emitting section in a forward direction; wherein said 
rectifier circuit is constituted by at least two diodes 
connected in parallel. 

2. A xenon flash light source apparatus according to 
claim 1 , wherein, in at least one of parallel lines pro- 
vided with said diodes, at least two diodes are con- 
nected in series. 

3. A socket for a xenon flash light source apparatus s 
said socket being used as being attached to a lamp 
incorporating an anode, a cathode, and a trigger 
probe within a container filled with xenon gas, said 
socket including therein a power supply circuit for 
applying a voltage supplied from a main power sec- 
tion andatriggerpowersectiontosaid lamp; where- 
in said power supply circuit is connected to a first 
terminal portion electrically connected to said an- 
ode, said cathode, and said trigger probe, a second 
terminal portion electrically connected to said main 
power section, and a third terminal portion electri- 
cally connected to said trigger power section, and 
has a rectifier circuit connected to a power supply 
line between said second terminal portion and said 
first terminal portion such that a current flows from 
said second terminal portion to said first terminal 



portion in a forward direction, said rectifier circuit 
being constituted by at least two diodes connected 
in parallel. 

s 4. A socket for a xenon flash light source apparatus 
according to claim 3, wherein, in at least one of par- 
allel lines provided with said diodes, at least two di- 
odes are connected in series. 

10 5. A rectifier apparatus comprising a rectifier circuit ac- 
commodated within a socket, said rectifier circuit 
comprising first and second diodes arranged phys- 
ically close to each other and connected in parallel. 
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